




































































How would changes in agricultural exports due to ethanol production influence the
balance of payments? One cannot be certain. The maximum loss in export earnings is

the value of the corn used in ethanol production. To the extent that soybean prices
fall because supplies of DDG increase, more soybean exports could partially offset this
price reduction. However, benefits of export sales of the high-protein feed components,
derived from ethanol production-—corn gluten meal, coxrn gluten feed, DDG--could be off-
set by reduced export sales of high-protein feedstuffs (soybean meal) currently produced.
Projected conditions in world markets for high-protein and high—-energy feedstuffs and
potential complementarities between existing feed and ethanol-derived feed components
suggest that the export value of high-energy and high-protein feedstuffs could increase.
How much, however, is currently not known. We assume in this analysis that 25 percent

of the agricultural byproduct from ethanol production becomes a source of supply for
export markets.

Table 9 shows the impact on the U.S. trade balance for various combinations of corn
prices and imported crude o0il prices under the assumptions discussed above.

Crude oil imports will be slightly above $100 billion in 1981 if current import rates
of 8 million barrels per day continue and crude o0il prices increase to $35 per barrel.
Producing 500 million gallons of ethanol per year would reduce oil imports about 13
million barrels and the import bill by about $475 million per year. The 192 million
bushels of corn used as the major feedstock in ethanol production have an export value
of $577 million at $3 per bushel. 6/ The value of byproduct exports is $68 million.
The estimated net loss to the balance of trade at these prices is $51 million per year.

Table 9--Impacts on balance of trade from domestic production of 500 million gallons
of ethanol per year 1/

Crude oil : Export corn price per bushel (dollars)
price per barrel : : :

(dollars) : 3.00 : 3.50 : 4.00

: Million dollars

35 : =51 -136 =220
40 : 11 ~74 -158
50 : 141 56 -28
60 : 271 186 102

1/ Assumptions:
o Corn exports reduced by 192.3 million bushels.
o Crude oil imports reduced by 13.1 million barrels.

o Byproduct (distiller dried grain) price varies with corn price (see last
assumption on table 5).

o 1.1 gallons of crude oil equal 1 gallon of ethanol.

6/ The $2.50 per bushel price assumed elsewhere in this report corresponds to about $3
per bushel at the port due to marketing and transport costs.
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Approximately 50 percent of crude oil imports in 1979 went for motor fuel use, of which
unleaded gasoline consumption was about 40 percent (49 billion gallons). The 500 million
gallons of ethanol would replace about 1 percent of crude oil import demand per year.

ECONOMIC IMPACT OF GASOHOL PRODUCTION USING CORN

Federal and State incentives, future price relationships between petroleum and farm
commodities, and the potential economic feasibility of ethanol production are the major
factors influencing growth in gasohol supplies. Currently, gasohol using ethanol from
corn can be produced on a competitive basis with unleaded gasoline when Federal and State
subsidies for ethanol are included. If petroleum prices increase faster than prices for
corn and other agricultural commodities, demand for corn in ethanol production will only
be limited by the capacity for ethanol production, at least in the short run.

Large increases in the demand for corxn will, of course, have impacts on the corn and
soybean sectors. This section examines such impacts under two sets of assumptions

about the export market: Currently suspended sales to the USSR resume in 1980/81, and
the suspension continues through 1984/85, the period of analysis, with an average reduc-
tion in corn exports of 4 million metric tons and a somewhat reduced rate of growth in
export demand._Z/ Implications are discussed for area planted, production, domestic
demand, total stocks, exports, and prices of corn and soybeans.

The Model

A simulation model of the corn and soybean sector (FEEDSIM) was used to evaiuate and
compare rates of ethanol production from corn with a base situation in which no ethanol
is needed. FEEDSIM, documented elsewhere (4), contains annual production, femand, and
Government program components for corn and soybeans. Only modifications fo‘ the ethanol
program are listed here: the impact on soybean demand resulting from increased supplies
of distillers dried grain; the assumptions as to export sales suspension; and the

removal of 13 million metric tons of corn from the market due to the sales suspension.

The alternatives analyzed here assume three sets of additional demand for corn because
of increased ethanol production:

o Case l--conservative level of ethanol production in 1980/81 and moderate rate of
growth in successive years;

o Case 2--conservative level of initial production but accelerated rate of growth;

approximates estimated ethanol production capacity discussed earlier for 1980/81-
1982/83;

o Case 3--high level of ethanol production in 1980/81 and accelerated rate of growthe

Table 10 presents annual levels of ethanol production from corn for the three cases
and the corresponding amount of additional corn demanded.

The analysis is conducted in real (rather than nominal) terms. Government price and
income support levels and farmer-owned reserve (FOR) release and accumulation prices
are held constant at currently announced levels. The corn loan rate and target price
are held constant at $2.10 and $2.35 per bushel, respectively. The FOR release and

7/ The estimated decrease in corn exports includes the response to export markets to
lower corn prices and is less than 4 million metric tons.
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Table 10--Three levels of ethanol production and amount of corn used, 1980/81-84/85

Case 1 : Case II : Case III
Year @ : : : : :

: Ethanol : Corn : Ethanol : Corm : Ethanol : Corn

M Mil- gal. Mil. bu. Milo gal. Milt bu. Milc gal- Milo bu-
1980/81 : 180.0 69.2 180.0 69.2 500.0 192.3
1981/82 400.0 153.8 400.0 153.8 800.0 307.7
1982/83 : 600.0 230.8 800.0 307.7 1,600.0 615.4
1983/84 800.0 367.7 1,000.0 615.4 2,000.0 769.2
1984/85 : 1,200.0 461.5 2,000.0 769.2 2,000.0 769.2

accumulation prices are $2.63 and $3.05, respectively. 8/ The CCC release price is
$3.15. Domestic demand for corn and soybeans is assumed to grow annually by 2 and

3 percent, respectively. Annual growth rates for corn and soybean exports are assumed
to be 5 percent except under continuation of the export suspension, when corn exports
grow by 4 percent.

Continuation of the Export Suspension 9/

The increased demand for corn resulting from expansion of ethanol production alters
the supply and use of corn and soybeans in all three cases (tables 11 and 12, respec-
tively). Average corn prices for 1979/80-84/85 are 2.3, 4.9, and 6 percent higher
than base levels for cases I, II, and III, respectively. These price levels corre-
spond to average annual increases in corn demand for ethanol conversion of 256.6,
383.1, and 530.8 million bushels for cases I, II, and III, respectively. Because

of responses in other demands for corn (domestic, exports, and stocks), total demand
does not increase by these levels. Demand for corn for use in ethanol production
increases for all three cases, and the differences in prices from base levels rise
through time. During the later years, the corn price under case III is as much

as 12.3 percent higher than base levels.

Soybean prices decline from base levels as the demand for corn in ethanol production
increases. The lower prices are laxgely due to the impact on soybean demand of in-
creased supplies of DDG. Each bushel of corn used in ethanol production yields an
amount of DDG that equals 0.19 bushel of soybeans. DDG substitution for soybean meal
is, however, offset by the impact of high corn prices on soybean demand. Average
annual soybean prices decline less than 2 percent over the period of analysis. Even
though 117, 146, and 146 million bushels of DDG are being produced in 1982/83-84/85
under case III, the percentage decreases in soybean price remain within this range

(2 percent).

8/ Legislation, supported by the administration, is currently pending that would
raise the target price for corn to $2.35 per bushel.

9/ The impacts of ethanol production on corn and soybean supply and demand shown here
are not official U.S. Department of Agriculture estimates. They are presented to
convey the impacts of ethanol production scenarios compared with the base situation.
Less emphasis should be placed on their absolute levels.
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Table 11——Corn supply and use under base case and alternative ethanol production rates,
export suspension, 1979/80-84/85

Corn :1979/80 : 1980/81 : 1981/82 : 1982/83 : 1983/84 : 1984/85 : Average

Million acres

Area planted: :
Base i 80.0 88.8 90.3 87.2 87.7 87.0 86.8

Case 1 : 80.0 88.8 91.4 89.1 90. 4 89.9 88.3
Case I1 : 80.0 88.8 91.4 89.1 91.6 93.2 89.0
Case III1 : 80.0 88.8 93.3 90,5 94.8 93.8 90.2
Million bushels

Production: :

Base : 7,768 7,690 7,836 7,790 7,951 8,039 7,846
Case 1 : 7,768 7,690 7,891 7,895 8,096 8,206 7,924
Case 11 : 7,768 7,690 7,891 7,895 8,160 8,376 7,963
Case III : 7,768 7,690 7,985 7,973 8,319 8,408 8,024
Domestic demand:

Base ¢ 4,955 5,120 5,316 5,398 5,460 5,554 5,301
Case 1 : 4,955 5,161 5,423 5,566 5,701 5,925 5,455
Case II1 ¢ 4,955 5,161 5,423 5,613 5,940 6,260 5,559
Case III1 : 4,955 5,235 5,538 5,846 6,073 6,248 5,649
Exports: :

Base 2,231 2,193 2,354 2,418 2,515 2,600 2,385
Case 1 12,231 2,167 2,309 2,356 2,449 2,506 2,336
Case I1 : 2,231 2,167 2,309 2,328 2,381 2,516 2,322
Case III : 2,231 2,122 2,272 2,256 2,360 2,507 2,291
Private stocks:
Base : 1,867 2,244 2,410 2,383 2,360 2,246 2,252
Case 1 T 1,867 2,229 1,388 2,361 2,308 2,082 2,206
Case 11 : 1,867 2,229 1,388 2,342 2,181 1,781 2,131
Case III : 1,867 2,200 2,374 2,245 2,131 1,784 2,100
Dollars

Price: :

Base : 2.36 2.30 2.27 2.43 2.56 2.76 2.45
Case 1 : 2.36 2.34 2.34 2.54 2.69 2.94 2.53
Case 11 : 2.36 2.34 2.34 2.59 2.81 2.89 2.56

Case III : 2.36 2.41 2.40 2.73 2.87 2.93 2.62
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Table 12--Soybean supply and use under base case and three ethanol production rates,
export suspension, 1979/80-84/85

Soybeans : 1979/80 : 1980/81 : 1981/82 : 1982/83 : 1983/84 : 1984/85 : Average

. . .
. e . . .

Million acres

Area planted: :
Base s 71.6 68.8 68.1 69.5 69.2 69.6 69.5
Case 1 s 71.6 68.8 67.6 68.6 68.1 68.2 68.8
Case 1I s 71.6 68.8 67.6 68.6 67.4 66.6 68.4
Case III ¢ 71.6 68.8 66.6 68.0 65.8 66.3 67.8
: Million bushels
Production: :
Base T 2,271 2,151 2,158 2,226 2,246 2,283 2,222
Case I s 2,271 2,151 2,143 2,201 2,211 2,244 2,203
Case II s 2,271 2,151 2,143 2,201 2,193 2,194 2,192
Case III1 2,271 2,151 2,115 2,182 2,243 2,186 2,175
Domestic demand:
Base 1,186 1,261 1,288 1,321 1,338 1,367 1,294
Case 1 : 1,186 1,252 1,265 1,285 1,288 1,295 1,262
Case 1II : 1,186 1,252 1,265 1,275 1,244 1,242 1,244
Case III : 1,186 1,236 1,238 1,228 1,211 1,236 1,223
Exports: H
Base : 812 896 895 906 911 917 889
Case 1 : 812 903 906 920 927 946 903
Case II : 812 9203 906 929 953 959 910
Case III : 812 917 912 951 949 949 915
Private stocks:
Base : 446 441 416 414 412 411 423
Case I : 446 442 414 410 406 408 421
Case 1II : 446 442 414 412 408 401 421
Case III : 446 444 408 411 394 395 416
Dollars
Price: :
Base : 6.14 5.79 6.08 6.44 6.90 7.45 6.47
Case I : 6.14 5.76 6.04 6.40 6.83 7.27 6.41
Case 1I : 6.14 5.76 6.04 6.36 6.67 7.11 6.35
Case III : 6.14 5.72 6.04 6.27 6.74 7.23 6.36
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The relationship between corn and soybean prices changes when demand for corn increases
(table 13). Under base conditions, the soybean/corn price ratio generally holds between
2.6 and 2.7. (The drop in 1980/81 is due to a 9-percent drop in corn yield from 1979/80.)
In the last 2 years of the analysis for case I1I, the soybean/corn price ratio falls

to 2.35 and 2.47. Under the base condition in these years, relative prices indicate

a potential shift to soybean acreage. High levels of corn demand for ethanol production
reverse this change.

Acreage Planted

Acreage planted increases for corn but decreases for soybeans as the demand for corn
in ethanol production expands. The reductions in soybean demand are, however, not
as large as the increases in corn acreage. Total acreage for corn and soybeans over
the period of analysis increases by a maximum of 2.0 million acres under case III.
The magnitude of acreage changes corresponds to the level of corn demand for ethanol
production. Average increases in corn acreages planted above base levels are 1.5,
2.2, and 3.4 for cases I, IIL, and III, respectively. Planted acreage decreases for
soybeans are smaller in both absolute and percentage terms.

Corn Production

Corn production increases as the level of ethanol production increases, but not enough
to meet additional corn demand for ethanol production. The average annual increase

in corn production over the period of analysis is about one-third of that for additional
corn demand in cases I and II and slightly less than that for case III. Corn production
averages about 180 million bushels more in case III than in the base situation. The
maximum difference is about 365 million bushels in 1983/84-84/85. The less than propor-
tional increase in corn production relative to acreage planted occurs because increased
acreage causes slightly lower average yields.

Soybean Production

Reductions in soybean production correspond to lower acreage planted under the three
ethanol production scenarios. The reductions in soybean acreage make production
average 47 million bushels less annually with case III than with the base situation--the
largest such reduction for the three scenarios. The maximum decrease in production,
about 100 million bushels in 1983/84-84/85, is less 5 percent.

Corn Demand

The composition and level of total corn demand changes, in many cases significantly,
as ethanol production increases. Domestic demand increases in all three cases. The

Table 13--Soybean/corn price ratios, 1979/80-84/85

1980/81 : 1981/82

Scenario : 1979/80 1982/83 : 1983/84 : 1984/85 : Average
: Ratio

Base : 2.60 2.52 2.68 2.65 2.69 2.70 2.64

Case 1 : 2.60 2.46 2.58 2.52 2.54 2.47 2.53

Case 1I : 2.60 2.46 2.58 2.47 2.37 2.46 2.48

Case III 2.60 2.37 2.52 2.30 2.35 2.47 2.43
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increases are less than the corn demand assumed for the analysis, which indicates
changes in other demand components. The largest increases in domestic demand, about
11.2 and 12.5 percent above base levels, occur in 1983/84-84/85 under case III. The
absolute increases are less than the corn being allocated to ethanol production during
that period.

Corn exports decrease slightly. The largest drop occurs in case III and averages 3.9
percent over the period of analysis. During 1983/84-84/85, corn exports are 6.2 and
3.5 percent below base levels. Total stocks of corn (Government-held, commercial, and
FOR) show large decreases in the latter years studied. In case III, where the largest
drawdown occurs, average annual decreases in stocks are 6.7 percent below base levels.
During the last 2 years, total stocks are 9.7 and 20.6 percent below base levels.
Similar reductions occur in 1984/85 in case 11, when exceptionally large increases in
the demand for corn in ethanol production are assumed. Total stocks fall 2.2 and 7.3
percent below base levels in 1983/84-84/85, respectively, in case I.

Reductions in corn stocks occur mainly because of steady releases from the FOR and
the fact that commercial stocks (privately held, non-FOR) cannot accumulate when
demand is tight. Corn prices increase in real terms over the period of analysis
while reserve release and accumulation prices are held constant at current levels
(in real terms). Consequently, FOR stocks are depleted in 1984/85 in cases II and
III. A change in FOR accumulation and release prices to approximate increases in
corn prices would alter this situation.

Soybean Demand

Domestic soybean demand decreases slightly in all three scenarios because DDG is sub-

stituted for soybean meal. In all three cases, however, the reduction is less than

the amount of DDG coming into the market. The largest average decrease annually

occurs in case III--5.4 percent. Annual decreases of 9.5 and 9.6 perxcent occur in
1983/84-84/85 for this scenario.

Reflecting the change in relative prices, soybean exports increase under all three
gasohol scenarios. Similar average annual increases of about 3 percent occur for
cases II and III. Increases of about 4.5 percent are shown for the last 2 years of
the period of analysis.

Termination of the Export Suspension

The previous analysis assumed a continuation of the current suspension of the bilateral

purchase and sales agreement between the United States and the USSR through the period
of analysis. This situation would likely result in somewhat lower exports and export
growth, greater supplies available domestically, and lower prices.

We now assume a higher rate of growth in export demand and higher export demand levels
beginning in 1980/81. The major differences between this and the preceding analysis
are price impacts that result from higher levels and rates of export demand because
the export suspension is lifted. The relative impacts of alternative ethanol produc-
tion scenarios will not differ significantly from those shown earlier, although the
absolute levels will (tables 14 and 15).

Prices
Base case corn prices under the termination of the export suspension are 3.5 percent
higher over the period of analysis than when the export suspension is continued.

Annual differences can be significant. The largest difference from base case prices
occurs in 1983/84 where they differ by 12.4 percent.
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Table 14--Corn supply and use under base case and three ethanol production
termination of export suspension, 1979/80-84/85

rates,

Corn 11979/80 : 1980/81 : 1981/82 : 1982/83 : 1983/84 : 1984/85 : Average
Million acres
Area planted: :
Base ¢ 80.0 88,8 92.0 87.9 89.0 87.6 87.6
Case I : 80.0 88.8 93.1 89.8 91.4 90. 4 88.9
Case Il : 80.0 88.8 93.1 89.8 92.4 93.9 89.7
Case III1 :+ 80.0 88.8 94.9 91.3 95.2 94.6 90.8
Million bushels
Production: :
Base 7,768 7,690 7,933 7,845 8,033 8,090 7,893
Case 1 :t 7,768 7,690 7,985 7,949 8,163 8,243 7,966
Case II : 7,768 7,690 7,985 7,949 8,211 8,421 8,004
Case 111 : 7,768 7,690 8,073 8,028 8,355 8,463 8,063
Domestic demand::
Base : 4,955 5,057 5,272 5,339 5,418 5,517 5,260
Case 1 : 4,955 5,099 5,377 5,512 5,667 5,881 5,415
Case II : 4,955 5,099 5,377 5,569 5,901 6,185 5,514
Case III : 4,955 5,174 5,490 5,810 6,028 6,171 5,605
Exports: :
Base ¢ 2,231 2,296 2,475 2,527 2,639 2,597 2,483
Case 1 : 2,231 2,271 2,429 2,470 2,579 2,483 2,435
Case 11 2,231 2,271 2,249 2,451 2,507 2,444 2,417
Case III1 T 2,231 2,227 2,391 2,385 2,482 2,371 2,387
Private stocks: :
Base : 1,867 2,203 2,389 2,367 2,343 2,187 2,226
Case I : 1,867 2,186 2,365 2,332 2,249 1,982 2,164
Case II : 1,867 2,186 2,365 2,295 2,098 1,720 2,088
Case I1II : 1,867 2,156 2,348 2,181 2,025 1,713 2,048
Dollars
Price: :
Base : 2.36 2.40 2.35 2.55 2.65 2,84 2.53
Case 1 t 2.36 2.44 2.43 2.65 2.77 3.05 2.62
Case I1 2.36 2.44 2.43 2.69 2.91 3.06 2. 65
Case III 2.36 2.52 2.50 2.82 2.98 3.11 2.72
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Table 15--Soybean supply and use under base case and three ethanol production rates,
termination of export suspension, 1979/80-84/85

Soybeans :1979/80 : 1980/81 : 1981/82 : 1982/83 : 1983/84 : 1984/85 : Average

: Million acres
Area planted: :

Base ¢ 71.6 68.8 67.2 69.2 68.7 69.3 69.1
Case 1 : 71.6 68.8 66.7 68.3 67.6 68.0 68.5
Case 11 : 71.6 68.8 66.7 68.3 67.1 66.2 68.1
Case II1I1 s 71.6 68.8 65.7 67.6 65.5 65.8 67.5
Million bushels

Production: :

Base : 2,271 2,151 2,134 2,216 2,230 2,274 2,213
Case 1 2,271 2,151 2,118 2,191 2,196 2,237 2,194
Case II 2,271 2,151 2,118 2,191 2,182 2,183 2,183
Case III : 2,271 2,151 2,089 2,171 2,135 2,171 2,165
Domestic Demand::

Base : 1,186 1,262 1,281 1,316 1,332 1,362 1,290
Case 1 : 1,186 1,253 1,258 1,279 1,282 1,291 1,258
Case Il ¢ 1,186 1,253 1,258 1,269 1,239 1,238 1,241
Case III : 1,186 1,237 1,232 1,222 1,207 1,232 1,219
Exports: :

Base : 812 897 884 897 901 910 884
Case I : 812 905 895 911 918 941 897
Case 11 : 812 905 895 919 945 953 905
Case III : 812 919 901 940 943 943 910
Private stocks:

Base : 446 439 407 410 407 409 420
Case 1 : 446 440 405 406 402 407 418
Case II : 446 440 405 408 405 397 417
Case III : 446 442 398 406 392 389 412
Price: : Dollars

Base : 6.14 5.85 6.22 6.59 7.05 7.58 6.57
Case 1 : 6.14 5.82 6.18 6.55 6.97 7.39 6.51
Case II : 6.14 5.82 6.18 6.50 6.80 7.28 6.45

Case III o 6.14 5.77 6.18 6.40 6.86 7.41 6.46
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With supplies tight, corn prices are higher, but percentage differences from the base
case are not substantial. Major differences in annual corn price levels between the
two export scenarios occur in 1984/85. Stocks are drawn down more rapidly, and corn
prices rise greatly above the preceding year's levels. Significant increases in
prices begin to occur in 1983/84 in case III.

Base-level soybean prices average less than 2 percent higher when the exporxt suspension
is terminated. Consequently, soybean prices are moderately higher for the ethanol
production scenarios when the export suspension is terminated than when it is continued.

Acreage, Production, and Domestic Demand

Corn and soybean acreage, output, and domestic demand differ moderately when the export
suspension is terminated. In some instances, because of substantially higher prices,
large annual differences occur in corn acreage planted. These differences appear
elsewhere in production and stocks.

Exports

As would be expected, base case corn exports are higher if the export suspension is
terminated. Percentage decreases in the three cases are approximately the same as
those observed for the corresponding cases when the the export suspension continues.
Soybean exports are somewhat lower for both base and alternate gasohol cases when the
export suspension is assumed terminated.

Total Stocks
Total corn stocks do not differ significantly between the two export scenarios.

Average annual total stocks are about 1 percent lower under an assumed termination.
FOR stocks of corn decline more rapidly when export suspension is terminated.

Synopsis of Production Scenarios

The initial levels and rates of expansion in ethanol production in case I have no
serious price impacts nor supply and demand imbalances for corn and soybeans. A
maximum of 461.5 million bushels of coxrn is used in ethanol production.

In case II, use of corn used in ethanol production rises to 615.4 and 769.2 million
bushels in 1983/84-84/85. The price increases are significant and domestic reserve
management may need to be changed. Price increases are particularly acute if the
export suspension is terminated. Accelerated growth of demand for corn in case II
may prevent longer term adjustments that could mitigate the price impacts.

The initial levels and rates of growth in ethanol production and the corresponding corn
demand in case III cause severe imbalances in supply and demand over 1982/83-84/85.
These imbalances are acute when the export suspension is assumed terminated. Corn
prices increase greatly above base case levels when the additional corn demand exceeds
600 million bushels ox, conversely, when ethanol production reaches l.6 to 2.0 billion
gallons. Longer term adjustments in the agricultural economy and especially the corn
and soybean sectors could moderate the price impacts. More than likely, commodity and
xesexve programs would have to be modified to respond to demands that appear to exceed
production capacity of the agricultural sector at current levels of relative prices.
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